The MNRI ® therapy was chosen for facilitation of neurodevelopment in children with ASD. The MNRI® program is aimed at supporting the neuro-sensory-motor system as a marker of the maturity of extrapyramidal and subcortical brain functions. Children with ASD show obvious asynchronicity and delays in these functions along with poor skills related to early motor milestones. In Reflex Assessments given to children with ASD prior to the MNRI® therapy it was found that 83.33% reflex patterns (25 out of 30) were dysfunctional compared to their neurotypical peers. After completion of MNRI® intervention, the number of dysfunctional reflex patterns of these children improved in 63.33% of reflex patterns. The study also shows a correlation between significant improvement in levels of reflex patterns and the children's cognitive abilities, particularly in such areas as sensory-motor integration, behavioral and emotional regulation, self-awareness, sociability and interaction, stress resilience, physical health, speech and language, cognitive processing, learning, and motivation. 
Neurology and Psychology
The abnormalities in reflex functions [19] can cause certain deviations in neurodevelopment in children with autism. This study shows clearly the links between the level of autism severity and lower development of reflex patterns and abilities in different areas of their life and learning. The MNRI therapy results show significant progress (p>0.05) in these children in: reflex level development, postural-motor coordination, tactile sensitivity, behavioral control, self-awareness, and other areas. The use of reflex integration therapy can improve the practice of many helping professionals -OT, PT, SP, psychologists and others working with children with autism.
The MNRI therapy modality, based on historical research of reflexes [2, [20] [21] [22] and clinical observations of individuals' reflex pathologies, was chosen for facilitation of the neurodevelopment in children with ASD. The MNRI program's specific reflex circuit restorative strategies and techniques are aimed at supporting the maturation of the neuro-sensory-motor system. Reflexes are considered to be markers of the extrapyramidal and subcortical brain functions [23] [24] [25] [26] that can be seen as reflex integration disorder if they are displayed as poor abilities and skills related to early motor milestones [27, 28] . An MNRI Reflex Assessment was given to all children (n=556) prior to and after the study period. Statistical analysis found that a large number of reflex patterns (86.7%/26 out of 30 patterns) in children with ASD show dysfunctional or very low level of development and do not reach the norm compared to children with neurotypical development [28] [29] [30] [31] .
Introduction
Neurosensorimotor reflex integration, the basis for extrapyramidal nervous system [1] [2] [3] and subcortical brain maturation, was the target for study of children with autism that show obvious asynchronicity between cognitive, emotional, and physical development [4] [5] [6] [7] [8] [9] and delays in these areas causing poor abilities and skills related to early motor-cognitive milestones. The goal was to analyze the effect of the reflex pattern restorative program -the Masgutova Neurosensorimotor Reflex Integration (MNRI) -on functioning of individuals with autism (total n=484) with different severity, specifically, in areas of sensorimotor integration, behavior, emotional regulation, communication, cognition and other.
Results of the Reflex Assessment [10] given to children with autism prior to and after Reflex Integration Therapy were correlated with results obtained by the Questionnaire of Skills Progress [11] within ten domains: behavior, emotional regulation, communication, and others. Statistical analysis based on the multivariable function z=f(x) by A. Krefft and nonparametric comparison by the Wilcoxon and Mann-Whitney tests, using Statistical (version 6.0) have shown significant values at p<0.001 and 0.05 evidencing the effectiveness of reflex integration program results [12, 13] . Statistical analysis found that 83.33% of reflex patterns in children with autism were immature and dysfunctional, showing two-fold evidence: presence of the Reflex Integration Disorder (RID) [10, 14, 15] and also poor skills development [16] [17] [18] .
This study concerns three groups of children: one group with ASD who received the MNRI program (Study Group; n=484) and two groups that did not have the MNRI program: one group of children with ASD -Control Group 1 (n=72) and the other with neurotypical development -Control Group 2 (n=483). Children in the Study Group with mild or high functioning ASD (n=134), moderate ASD (n=188), or severe ASD (n=162) are the main targets for current research.
Reflex Assessments done prior to and after the MNRI therapy training (duration of 6 hours daily, 48 hours total) demonstrated a statistically significant improvement in the level of development of reflex patterns of the children with ASD in the Study Group. The number of dysfunctional reflex patterns decreased from 86.7% (26 patterns out of 30) at initial Reflex Assessment to 23.3% (7 patterns out of 30) after completion of the MNRI intervention resulting in improvement of 63.33% of the reflex patterns. This tendency was characteristic for all sub-groups of children with differing levels of severity -mild, moderate, and severe ASD.
The results indicated an evident correlation between the presence of the Reflex Integration Disorder (RID) and the severity level of ASD in the Study Group. The abnormalities in reflex functions can cause a deviation in neurosensorimotor integration and neurodevelopment, and can contribute significantly to problems in development of children with ASD, specifically in areas of: behavior, inner control, emotional regulation, communication and language development, and cognitive processing. This study shows clear links between the levels of reflex patterns and the abilities of children in different areas of their life and learning.
Comparative analysis of progress made by Study Group in their reflex patterns and of their abilities/functioning in areas of behavior/ emotional regulation, communication and cognitive functioning after participation in the MNRI therapy training shows significant progress (p>0.05). The changes were particularly noted in: improved postural control, motor coordination, balance, tactile sensitivity, behavioral control, self-awareness, as well as other areas.
ASD, an early childhood disorder, is increasing in the whole world, particularly in technologically developed countries [32, 33] . The U.S. Center for Disease Control research indicates that, in some states, one out of every 68 children (one out of 42 boys) is diagnosed with ASD, a 30% increase from 2012 [34] . This pervasive developmental disorder is also on the rise in other countries. The 2012 SDAC showed an estimated 115,400 Australians (0.5%) had autism -a 79% increase from the 64,400 people estimated to have the condition in 2009 [35] ; in South Korea the prevalence is 2.64% or 1 in 38 children; in Mexico autism's prevalence is 1 in 115; in China the autism rate is 16.9 cases per 10,000; in France the autism rate is 5 cases per 10,000; in Denmark the autism rate is 68 cases per 10,000 people [34] .
Some typical characteristics in the development of ASD children are well documented [36, 37] :
• Tactile hypo or hypersensitivity and/or auditory hypersensitivity
• Poor eye contact
• Alimentary behavior disorders such as a preference for a limited number of foods
• Poorly developed self-defense reactions
• Inability to connect with the world around them
• Tendency to focus on negative stimuli and events
• Poor muscle tone
• Chronic diseases -seizures, asthma, eczema or skin and food allergies, gastro-intestinal problems (inflammation of the colon)
• Gaps in the development of kinesthetic memory and selfconsciousness
• Inability to imitate and follow instructions
In an effort to alleviate these symptoms many different treatment models have been developed by scientists and other practitioners for the ASD population. These treatment models fall into two basic approaches -medical or educational. The medical approach is based on treatment options that investigate the chronic physical diseases exhibited by many of the ASD population, such as severe headaches, eczema or skin allergies, food allergies, chronic diarrhea and asthma. For example, children with ASD vs. neurotypical children: have asthma 1.8 times more often, eczema or skin allergies 1.6 times more, food allergies 1.8 times more, severe headaches 2.2 times more, and chronic diarrhea or colitis 3.5 times more often than their neurotypical peers [34] .
When approaching treatment options from the educational perspective, many models and services based on one theory or another of behavioral therapy are noted. These include: Applied Behavioral Analysis (ABA), comprehensive behavioral early interventionThe Early Start Denver Model (ESDM), Relationship Development Intervention (RDI), Floortime therapy, Pivotal Response Therapy (PRT), Verbal Behavioral Therapy, and Social Communication/ Emotional Regulation/Transactional Support (SCERTS) [38, 39] . Another aspect of the educational treatment for the ASD population includes addressing cognitive issues such as social interaction, difficulties with communication skills and language, and repetitive actions and behaviors. Recent epidemiology studies estimate that approximately 60% of children with autism have IQ's above 70 by age 8 (70 is the cut-off point for developmental delay) [34] . Such cognitive oriented therapy modalities are being proposed: Structured Teaching (TEACCH), Cognitive Behavior Therapy (CBT), and the
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Discrete Trial Teaching (DTT) [40] . Traditional and complementary services are directed toward different aspects of their abilities and skills development, such as: Speech-Language Therapy (SLT), Occupational Therapy (OT), Sensory Integration (SI), Physical Therapy (PT), Social Skills, Picture Exchange Communication System (PECS), Auditory Integration Therapy and other aspects [14] . Currently these traditional therapy methods are used with no reliable predictability for the best outcomes for children with ASD, as autism is a lifelong disorder [34] .
Even with all the attention given to these medical and educational interventions there are limited studies concerning the aspect of the development of early sensory-motor in these children. The MNRI system calls this -Reflex Integration. Reflex integration is one of the most important neurodevelopmental aspects affecting every function in the course of a child development and the chronology of their brain development [1, 22, 27, [41] [42] [43] [44] [45] [46] .
MNRI therapy modality offers a key concept and system as a practical tool for treatment of ASD. MNRI offers a corrective intervention for alleviation of reflex integration disorder (RID) as it offers a therapy modality to restore dysfunctional and pathological reflexes [28, 46] . This study describes the efficacy of the MNRI program in improving the overall and specific neurodevelopment of children with ASD through targeting individually specific reflex patterns that develop and improve physical and cognitive skills as well as improve behavioral and emotional regulation. Through collection of data and clinical observations, the implementation of the MNRI program has found that dysfunctional reflex pattern expression is evident in two separate groups of children diagnosed with autism: 1) those whose reflexes were immature and deeply dysfunctional from birth, and 2) a group who appeared to develop normally but regressed suddenly into autism at age 2 or 3. In this second ASD group, their reflexes may have been immature at the time of birth but not noticed by parents or specialists until the stress of new learning patterns and more interaction with others occurred during their toddler years. Possibly their nerve systems were not resilient enough to handle these extra stressors and their reflexes were not able to naturally move into a more matured state due to the asynchronicity in their cortical and brain stem functions. This unrecognized weakened state only becomes more evident as the child grows older and expectations become higher. Other life stressors can also interrupt the natural course of neurodevelopment such as physical and emotional traumas, food intolerance, or reaction to toxins.
Children with ASD demonstrate a lack of sensory-motor development and integration skills [47, 48] related to early motor milestones that children with typical neurodevelopment go through naturally. Children with ASD either skip all this together or show delayed development of many reflex patterns such as Hands Grasp, Hands Pulling, Hands Supporting, Crawling, Asymmetrical Tonic Neck Reflex, Symmetrical Tonic Neck Reflex, Babkin Palmomental, Ocular-Vestibular, and other reflex patterns. The MNRI program utilizes non-invasive intervention to support maturation in the neuro-sensory-motor system of those reflex patterns through specific strategies and techniques that access resources of reflex circuit components [21, 28, 46, 49] and the protection function of a reflex to normalize over-freezing and fight or flight responses seen, for example, in tactile defensiveness or deprivation [2, 3, 33, 50, 51] . This program works with the autonomic nervous system and its sympathetic and parasympathetic processes governing the alarm system of the child as described by H. Selye in 1974 and the working of the hypothalamus, pituitary, and adrenal glands called the HPAstress-axis [51] .
This study presents the reflex profile of children with ASD in which 86.7% of reflex patterns (26 out of 30 patterns) are dysfunctional and 13.3% (4 out of 30 patterns) are functional, but on a very low level of development, compared to those in children with neurotypical development (see Table 1 ). Previous research [28] has demonstrated that when a threshold of 35% of reflexes is dysfunctional, the result causes reflex integration disorder (RID) [46, 52] . The Reflex Profile for ASD revealed that RID is characteristic for children with autism as a majority of their reflex patterns were assessed to be immature and dysfunctional. Knowledge of the state of an individual's reflex functioning has been the indicator for choosing an effective strategy of reflex integration intervention and filling the gap in addressing neurodevelopmental modalities.
Materials and Methods
This research project specifically focuses on the results of children diagnosed with ASD treated with MNRI therapy program during the years of 2011-2013. The children who participated all showed symptoms in several important areas: 1) social development delays (lack of understanding of family and surrounding social structure, inability for presence in interaction, tendency for hyperactive selfprotection and aggression), 2) speech and communication deficits (non-verbal, poor expressive language, poor conversational language), and 3) behavioral rituals (such as stimming, repetitive movements and actions, hyperactive jumping/running; stuck in certain postures) and abnormal habits (pinching/biting/hitting self and others, hitting the head/jaw/chest, poor toilet control; negative perception of changes in day routine); 4) poor integration of sensory-motor and reflex patterns (disharmonious work of tactile system -hyper and hyposensitivity, tactile defensiveness, seeking for specific overstimulation; delay or dysfunctional reflex patterns); 5) lack of motor and postural programming, planning and control; 6) intellectual processes delay (poor prioritizing and selective perception, delay in focusing and widening the attention span, poor memorizing and cause-reasoning thinking, poor choice making).
This study documents the effect of MNRI treatment with 484 children with ASD (4 to 19 years old). There were 172 females (57 girls of 4-6 years, 63 girls of 7-12 years, and 52 girls of 13-19-year-old age) and 312 males (107 boys of 4-6 years, 97 boys of 7-12 years, and 108 boys aged [13] [14] [15] [16] [17] [18] [19] . All of these children were grouped according to the level of severity of their disorder determined by their official medical documentation based on the main criteria accepted in medical/psychiatry evaluations [46] . Based on this material the 484 children with ASD were described as follows: 27.68%/134 childrenmild disorder (also described as high functioning ASD), 38.84%/188 -moderate disorder, and 162/33.47% children -severe disorder.
Each participant was given a pre-assessment (pre-test) followed by the MNRI corrective training sessions and post-test at the end of training Family Conference. Core Specialists who have successfully completed a specific set of courses and clinical hours in MNRI conducted reflex training sessions. The corrective training included 8 days of treatment: 4 days of intense training, one-day rest, followed by another 4 days of training (9 days of duration total). Training session topics included MNRI programs, given to the child on an individual one-to- (new or worsening medical conditions of any kind) were promptly investigated and reported to the IRB.
Ethical approval for this research also was granted by the Health Sciences, Department of Developmental Rehabilitation of Medical Academy by Piastow Slaskich (Wroclaw, Poland) and the Mechnikov Scientific Research Institute for Vaccines and Serums (Moscow, Russia). All participants were assigned codes to protect anonymity. Receipt of informed consent was received from all participants' parent or legal guardian. MNRI Assessments and therapy sessions were conducted by designated MNRI Core Specialists who had successfully completed the Continuing Professional Education requirements and clinical hours.
The primary outcomes of interest were changes in the reflex patterns of children with autism. Reflex Pattern Assessments were conducted prior to conferences (pre-test) and after conferences (posttest) and the results went through comparative analysis. Evaluations of motor and cognitive patterns considered the child's age, neurologic abnormalities, and normal status of inborn reflex patterns. Briefly, this entailed grading 30 reflexes (diagnostic qualities/realms coded X 1 -X 30 ) using five parameters: reflex pattern (or sensory-motor circuit), direction of a motor/postural response, strength of reaction (or muscle tone regulation), time of reaction (latency, length, finishing, dynamic), and symmetry (of all parameters above) with four features for each. Scores were assigned on a continuous scale of 0-4, with 4 
12.8
Average before MNRI 9.47
Average after MNRI
11.54
Statistical significance P<0.05 Table 4 : The summary of results in children's sensory-motor integration and abilities in areas of behavior, communication, personality, and cognitive processing evaluated by parents and specialists before and after the MNRI ® therapy training (in 9 days).
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indicating full display of a parameter, and 0 indicating the absence of the parameter display resulting (for five parameters) in a maximum score of 20 for each reflex (Table 1) . A summary of the varying scores is in Table 1 . Reflex patterns were further categorized according to body movement planes, with ten reflex patterns each corresponding to sagittal, horizontal, and dorsal planes [10, 46, 52] .
The evaluation of changes in children's sensory-motor integration, behavior, communication, personality and cognitive areas done by parents and specialists before and after the MNRI therapy training was based on analysis of results of the Questionnaire of Dynamic Changes of Children's Abilities (see Appendix 1) and its scoring system in points from 0 to 20, with 0 and 1 denoting the lowest developed features and 20 -indicating normal and very well developed (Table 2 ). This Questionnaire contains 10 clusters of statements reflecting different areas of functioning and everyday activities of children including features from the criteria for autism spectrum (1) . The areas that were proposed for evaluation include: 1) Sensory-motor coordination and integration; 2) Behavior regulation and self-protection, 3) Emotional regulation, 4) Self-awareness, 5) Sociability/ interaction, 6) Stress vulnerability/resilience, 7) Physical health, 8) Speech and language, 9) Cognitive processes and learning, and 10) Motivation for achievement and learning. Parents and specialists working with a child gave daily reports during eight days of MNRI training program and one additional summarizing after all of the therapy work is finished. The results of the first and last summarizing report of one parent and four professionals per a child are presented (total of 5 reports on each child). Every statement is evaluated with 5 criteria: 'neurotypical/normal response', 'close to norm/average', 'some difficulties', 'major difficulties', 'pathological response' (see results of the analysis of Questionnaire in Table 3 as Appendix 2).
Results of Reflex Assessments in children with ASD were analyzed based on the multivariable function z=f(x) of directly non-observable phenomena by A. Krefft [12] . Briefly, this function estimates the level of the reflex pattern integration Z as a function of the grading reflex patterns X 1 , X 2 , ..., X 30 . Consequently, variable Z S (reflex patterns mainly serving the sagittal body plane) summarizes information from the first ten reflex patterns X 1 , X 2 , ...,X 10 , variable Z H (horizontal body plane) summarizing the information from the second ten reflex patterns X 11 , X 12 , ..,X 20 , and variable Z D (dorsal) summarizes the last ten reflex patterns X 21 Part of the statistical evaluations was performed also with the Mann-Whitney U-test, using Statistica (version 6.0; Stat Soft Inc, Tulsa, OK, USA). P values (M±SD) less than 0.001 and in the same way were considered significant and not significant at p>0.05.
Also statistical analysis of the data of the Questionnaire of Dynamic Changes of Children's Abilities [11] was using an ANOVA test (IBM SPSS Statistics Grad Pack 22.0) in which results were in the same way considered statistically significant where p<0.05 and not significant at p>0.05 (Table 4) . Also the Mann-Whitney U-test, using Statistica (version 6.0; Stat Soft Inc., Tulsa, OK, USA) was applied, which was interpreting the values (M±SD) less than 0.05 as significant and not significant at p>0.05.
The MNRI Reflex Assessment of Individuals with ASD (n=556) was conducted in two groups, Study Group (n=484) and Control Group 1 (n=72), and of Control Group 2 (n=483) of children with neurotypical development as presented in Table 2 , showed that dysfunctional reflexes in children with ASD were characteristic for both groups. The Study Group showed 86.7%/26 of reflex patterns as dysfunctional and Control Group 1 showed 83.3%/25 of reflex patterns as dysfunctional with no statistical significance in the number or development level of the deviated reflex patterns in these two groups as p>0.05. Results in Control Group 2 of children with neurotypical development show that all their reflex patterns (100%) are functional (a statistical significance of p<0.05).
In the Study Group, the results before and after the MNRI program (in 9 days) showed highly dynamic changes in the level of reflex patterns in a rather short period of time. The number of dysfunctional reflex patterns (86.7%) at the post-test decreased to 23.3%, which means that 66.7% of patterns moved one level higher to a level designated as "marginal between dysfunctional and functional" and 10% rose to an even higher level of "functional but very low level of development."
The control groups (Control Group 1 and Control Group 2) that did not go through the MNRI therapy training did not show the positive dynamic in change in the level of reflex pattern development. The comparison of the results in the Study Group and Control Group 1 offers evidence of the positive gains made by MNRI intervention therapy in Study Group (Table 2) . Table 2 expresses the Diagnostic Quality Features (X 1 -X 30 ) within body movement planes (S=sagittal; H=horizontal; D=dorsal), levels of reflex development, and Assessments results before and after participation in MNRI integration therapy in the Study Group. Note: *statistical significance equal P<0.001. It also presents the pre-and post-Assessment results in control groups that did not go through MNRI intervention (post-test after 9 days). Note: *statistical significance equal P>0.05.
Additional analysis of the average values and standard deviations was carried out for three synthetic variables: Z S (sagittal body plane), Z H (horizontal), and Z D (dorsal) and Z C (cumulative) in pre-and posttests levels of reflex pattern development in the Study Group and Control Groups 1 and 2. The reflex patterns development results in each body plane are statistically significant only in the Study Group that participated in MNRI intervention ( Table 4 ).
The results in Table 4 were validated statistically using data on a level of synthesized function Z=f(x) by NewKrefft algorithm [12] The data of the sensory-motor integration, behavior, communication, personality and cognitive characteristics derived from the Questionnaire of Dynamic Changes in Children's Abilities [11] collected before and after the MNRI therapy training for children in the Study Group also shows corresponding positive changes in all 10 clusters/areas (Table 4) .
Average score for different areas of activity of children before and after the MNRI intervention grew from 13.2 points corresponding to average 9.47±0.46 before and 11.54±0.5 after with statistical significance p<0.05. Table 5 shows substantial improvement in abilities of children with ASD in Study Group after the MNRI intervention independently of the level of its severity (p<0.05). There were no significant changes in children's abilities in Control Group 1 in any of sub-groups (A, B, C), where they did not have MNRI intervention (p>0.05 in all subgroups).
However, the progress in increasing the level of abilities in the Study Group (subgroups A, B, C) depends on the severity of ASD. For example, the changes in Study Group A (mild ASD) overall reached higher points 13.4 and medium in Group B (moderate ASD) -12.06, and lower in Group C (severe disorder) -8.55. In Control Group 1 (subgroups A, B, C) there was no dynamic progress. This data shows at the same time that reflex patterns have changed only after directed neurosensorimotor reflex intervention. It also shows the importance of a proper strategy for each individual -taking into consideration their level of ASD severity, therapy tools and procedures, and style/ time-frame of work. The more severe the ASD, the more corrective work and longer time-frame will be needed. The results reached within 9 days were very promising; however, our clinical observations show that 2-2.5 years of intense home and training work by professionals with a child with severe ASD is needed to optimize the regulation mechanisms of their brain to get support for more independence, behavior regulation, presence of mind, focus, language development, and improved critical thinking.
More detailed analysis of the data on the abilities of children with different levels of ASD show that some areas improved more than the others in all three groups (Figures 1-10) . 
Results
Initial reflex scores of children in the Study Group ranged from a "dysfunctional" level (7.1±0.7 points) and increased after the MNRI intervention to a "low level of development" (13.99±0.4 points) which equals the statistical average of 9.13±0.4 points before and reaching 10.74±0.63* points after intervention though not to the level of development comparable with that of children with neurotypical development (Table 2) . Correspondingly, a significant change in the number of their dysfunctional reflexes occurred resulting in improvement of 63.3%/19 of reflex patterns within 8 days of intensive training. Some reflex patterns, such as: the Automatic Gait, Hands Supporting, Flying and Landing, and Pavlov Orientation did not show statistical significance, although positive changes were observed particularly in the following patterns: the Automatic Gait, which became more balanced and reciprocal in a manner and speed of walking, and Hands Supporting which showed better orientation in motor response in space and increased muscle strength.
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The means of all reflexes summarized in three groups according to the body planes (ZS, H, D values) showed increased progress after completion of the MNRI program, as noted in the cumulative ZC value (Table 4) .
Comparative analysis of the improvement of the reflex functions in children with ASD with different levels of severity (A-mild disability, B-moderate, C-severe) demonstrate that the changes in reflex patterns in each of these sub-groups were statistically significant (Tables 3 and 6 ). Table 3 shows that in the group of children with mild ASD (Group A) the number of dysfunctional reflex patterns before intervention was 56.7% patterns (17 out of 30), and after MNRI intervention decreased to 20.0% (6 out of 30) with corresponding average level of reflex patterns development of 10.8±0.41 points before and increasing to 11.85±0.46* points after intervention with statistical significance of p<0.05 resulting in substantial improvement of 36.67%/11 reflex pattern within 8-days of training.
In the group with moderate ASD (Group B), the number of dysfunctional reflex patterns was 86.7% patterns (26 out of 30), and after the MNRI intervention decreased to 36.7.0% (11 out of 30) with corresponding average level of reflex patterns development of 9.67±0.6 points before and increasing to 10.8±0.47* points after MNRI intervention with statistical significance of p<0.05 resulting in significant improvement of 50%/15 reflex pattern.
In the group of children with severe ASD (Group C) the number of dysfunctional reflex patterns was 96.66% patterns (29 out of 30), and after the MNRI intervention it decreased to 60.0% (18 out of 30) with corresponding average level of reflex patterns development of 6.7±0.46 points before and increasing to 8.2±0.47 after the intervention with statistical significance of p<0.05 resulting in substantial improvement of 36.67%/11 reflex patterns.
The above data demonstrates that improvement in the level of development of reflex patterns was noted in each of the ASD groups independently of the severity of their ASD with statistical significance of p<0.05 (Table 3) , which proves the beneficial effect of the MNRI intervention.
Control Group 1:
Analysis of reflex patterns in children in the Control Group 1 (with ASD that did not go through MNRI training) reveals that there is no positive dynamic in development of their reflex patterns; there is no statistical significance -p>0.05 (Table 4) .
A comparative analysis of reflex patterns in children with ASD with different levels of severity (A -mild disability, B -moderate disability, C -severe disability) in Control Group 1 showed that changes in each sub-group were not statistically significant (Table 3 ). In the group of children with mild ASD (Group A) the number of dysfunctional reflex patterns was 60.0% patterns (18 out of 30), and after the 9 days it was still 60.0% (18 out of 30) with corresponding average level of reflex patterns development of 10.9±0.7 points before and increasing to 10.7±0.31 after the intervention with no statistical significance as p<0.05.
In the group with moderate ASD severity (Group B) the number of dysfunctional reflex patterns was 90.0% patterns (27 out of 30), and after 9 days it increased to 93.3% (28 out of 30) with corresponding average level of reflex patterns development of 9.1±0.75 points before and 8.9±0.6 points after the intervention with no statistical significance as p<0.05.
In the group of children with severe ASD (Group C), the number of dysfunctional reflex patterns was 93.3% patterns (28 out of 30) and after 9 days it increased to 96.6% (29 out of 30) with corresponding average level of reflex patterns development of 6.8±0.7 points before and increasing to 6.7±0.46 after the intervention with no statistical significance as p<0.05.
Therefore, these results show no positive dynamic in changes of level of development of reflex patterns in pre-and post-assessment in children of Control Group 1, who did not go through the MNRI therapy procedure.
Analysis of reflex patterns of children in Control Group 2 (children with neurotypical development that did not go through MNRI therapy) reveals that all their reflex patterns were functional and that there were not any dynamics in development of their reflex pattern at statistical significance level (p>0.05) ( Tables 2 and 4 ).
Based on data above, the changes in development of reflex patterns happened only within the Study Group and in every level of severity sub-group of children with different levels of severity (A, B, C) (p<0.01), while in the control groups significant changes did not occur (p>0.05). This means that only children in the Study Group benefited significantly from the MNRI therapy consisting of the specially designed program targeting their neurosensorimotor reflex integration. Reflex patterns of children with severe ASD increased from 6.7±0.46 points in pre-tests to 8.2±0.47* after the MNRI intervention versus Group A with mild ASD with 10.9±0.7 points in pre-test and 10.7±0.31 points in post-test, and in group B with 9.1±0.75 points in pre-test and 8.9±0.6 in post-test. This data shows the importance of creating more specialized individual strategies and programs to work with reflex integration and other modalities for children with ASD at various severities. The most important therapy consideration must be focused on precise knowledge of the child's reflexes as a phenomenon, their parameters and levels of maturity, the ability levels of these children, and developmental time factors, because children with severe ASD especially need regular and longer term work with specialists and parents trained in the MNRI intervention procedures.
An interesting clinical fact was also observed: progress in correction of the reflex patterns in the Study Group was somewhat dependent on age -it was greater in the group of children aged 4 years to 5 years and the group of children aged 6 to 12 years. Change was significant but less actively dynamic in the group of children aged 13-18 years, which can be interpreted as the MNRI program may guarantee more positive results in children of 0-12 years of age. For this reason, we emphasize the importance of early intervention [53] [54] [55] . This information may suggest that older children and adults may benefit from longer-term work with the MNRI tools. This can be studied in a longitudinal study. Long-term clinical analysis of results of the work with children from 2 to 5 years of age with ASD suggests that faster results of changes in reflex patterns occur when MNRI reflex integration intervention is applied at an early age. So, early intervention is a must strategy while working with children with ASD, as the essence of the reflex integration work addresses early sensory-motor patterns.
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Children with ASD have a number of developmental disorders [15, 56] and there is a need to identify efficacious strategies for improving their functional capabilities. MNRI has been developed as a means of assessing and improving the neurological function of children with developmental disorders [28] . The MNRI therapeutic modality is based on the concept that improving the reflex patterns of children with developmental disorders will improve their sensorimotor integration, behavior regulation and self-control, cognitive planning, and emotional growth. This concept was developed based on clinical observations of improved function among children participating at MNRI Family Conferences [28] . Further support for this concept was evident when improved reflexes resulted in improved gross and fine motor coordination and postural control described by Bernstein [57] . Bobath & Bobath noticed in their earlier works that this concept in educational process improved behavior because children learn to regulate involuntary, unconscious, spontaneous motor activity, and emotional responses [58] . These improvements have also been noticed in children who are involved in MNRI training.
When using the MNRI program to reeducate non-integrated reflexes of a child with ASD or rerouting the circuits of their dysfunctional patterns, the training directed at facilitation of these reflexes should begin as early as possible, when automaticity is the natural 'focus' of the neurodevelopment. This Study demonstrates the positive growth found when using the MNRI program to reeducate non-integrated reflexes of a child with ASD or rerouting the circuits of their dysfunctional patterns. Maturation of the automaticity level of the nerve system will serve as a basis for the voluntary sensorymotor performance of a child. Still the use of these early sensory motor patterns -reflexes -can improve dysfunctions and move poor abilities to a higher level in a lesser amount of time. As a child with ASD exhibits a multi-dysfunctional disorder, the therapy program should provide a multi-directional approach based on the individual dysfunctional characteristics of a child. A priority of MNRI therapy for children with ASD is to improve their neurodevelopment, emotional, social, and cognitive functioning through reflex integration and neuroplasticity.
This study has measured the abilities of children with ASD within 10 clusters: 1) sensory-motor coordination and integration; 2) behavior regulation and self-protection, 3) emotional regulation, 4) self-awareness, 5) sociability -interaction, 6) stress vulnerability -resilience, 7) physical health, 8) speech and language, 9) cognitive processing and learning, 10) motivation for achievement and learning [11] . (Data in Graphs 1-10). It concluded that their development correlated with their level of reflex integration disorder. The improvement of the children with ASD (for all levels of severity) after MNRI therapy modality shows that changes are possible within a shorter time frame and with more stable changes than we usually observe in traditional educational-therapeutic settings. Thus the modality of neurosensorimotor integration must become a focus in the work of developmental specialists.
Clinical observations of professionals (OTs, PTs, SPs, special educators, psychologists) and parents also show that children with ASD, demonstrate substantial improvements after interventions using the MNRI program. These often include balance, postural control, motor programming, planning and control that facilitates coordination of movements, strength, precision, space-time orientation, speed of perception and response, and better presence of mind, focusing, memorizing, and language development (receptive and expressive).
It is crucial that reflex integration therapy be offered as an early intervention when any developmental delay of reflex patterns is observed. It is the authors' premise that reflex integration should be used as a tool for early intervention for all children demonstrating developmental challenges. All children with ASD, whatever their age, can benefit from the support and correction of motor patterns and underdeveloped or dysfunctional reflexes [14, 59, 60 ].
An MNRI Assessment provides unique reflex profiles of children with ASD (Tables 2-4) which can orient professionals in creating individualized therapy programs for each child's specific developmental challenges. MNRI Assessments of children with ASD show that most of their reflex patterns (86.7%) are at the dysfunctional level which, in MNRI validated Reflex Assessment models indicates the reflex integration disorder (RID). MNRI research provides statistically valid data in creating the hypothesis that RID is one of the most important underlying causes of ASD.
A comparison of changes in reflex parameters before (86.7%/26 dysfunctional of 30 reflex patterns) and after the MNRI therapeutic training (23.3%/7 being dysfunctional) showed specifically that positive change occurred in children's reflex patterns within 8 days of 6-hour daily intensive training in all three sub-groups; those with mild, moderate, and severe ASD. The average of 63.3%/19 improved reflex patterns, with progress noted in the level of reflex integration in all subgroups of severity at the p<0.001. This suggests a positive achievement in 'rerouting' and bringing the reflex pattern back to its genetically given place and functions in the nervous system, which strongly supports a step toward normal neurodevelopment. The unique function of the MNRI program to 'teach and re-train' the brain to improve its own sensory-motor links and functions is done by activation of primary unconditioned reflex schemes to facilitate voluntary sensory-motor abilities and skills.
Thus, the MNRI program for children with ASD opens up the possibility of regaining their neurosensory motor reflex integration, improvement in emotional and behavior regulation, increasing self-awareness, learning, and development of their own unique personalities.
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